Effects of the calcium antagonists perhexiline and cinnarizine on vascular and cardiac contractile protein function.
The weakly basic, lipophilic Ca++ antagonists perhexiline and cinnarizine have been compared with the calmodulin inhibitor W-7 and the cardiotonics Vardax and APP-201-533 for the ability to modulate Ca++-dependent contractile protein interactions directly, as well as Ca++-calmodulin-mediated myosin light chain phosphorylation, in arterial actomyosin or cardiac myofibrils. Both perhexiline and cinnarizine inhibited arterial myosin P-light chain phosphorylation and superprecipitation of arterial actomyosin over the concentration range of 10 to 200 microM. Concomitant inhibition of arterial superprecipitation and phosphorylation by perhexiline (IC50 = 33 microM) and cinnarizine (IC50 = 60 microM) was similar to W-7 (IC50 = 35 microM), and was characterized by a rightward shift in the pCa superprecipitation and pCa-light chain phosphorylation relationships, depressed maximum activity and attenuation by 2 microM exogenous calmodulin. However, whereas inhibition of superprecipitation and P-light chain phosphorylation by W-7 was equal at different Mg++ concentrations, relatively greater inhibition with perhexiline and less inhibition with cinnarizine was apparent as the free Mg++ concentration was lowered. In cardiac myofibrils prepared from both bovine and canine ventricles, perhexiline stimulated Mg-adenosine triphosphatase (ATPase) activity and cinnarizine was without effect, whereas W-7 significantly depressed ATPase activity. Perhexiline was 10-fold more potent and 3-fold more efficacious than either Vardax or APP-201-533 in canine cardiac myofibrils. Whereas APP-201-533 increased Ca++ sensitivity and maximum ATPase activity (Vmax), perhexiline increased Ca++ sensitivity, but not Vmax, and W-7 depressed both parameters.(ABSTRACT TRUNCATED AT 250 WORDS)